Expression of Bama Minipig and Human CYP3A Enzymes: Comparison of the Catalytic Characteristics with Each Other and Their Liver Microsomes.
Minipigs represent a good animal model because of the physiologic and anatomic similarities they share with humans. Three cytochrome P450 (CYP) 3A isozymes, CYP3A22, CYP3A29, and CYP3A46, have recently been reported to be expressed in Bama minipigs, which have limited data relating to their metabolic characteristics. In the present study, Bama minipig CYP3A22, CYP3A29, and CYP3A46 were recombinantly expressed and their metabolic manners were compared with those of human CYP3A4 and CYP3A5 and also human and Bama minipig liver microsomes. The results indicated Bama minipigs and human CYP3A enzymes showed similar metabolic kinetics and metabolite profiles using testosterone, midazolam, and nifedipine as substrates. However, the differences in amino acid sequences change the elimination velocity and metabolic preference of CYP3A enzymes to their substrates. It was demonstrated that CYP3A29, CYP3A4, and CYP3A5 were the most active enzymes for all reactions, whereas CYP3A46 was the least active enzyme. Substrate-dependent metabolism characteristics between human and Bama minipig CYP3A isoenzymes exist.